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摘  要 
HTTP 是互联网高速发展的重要里程碑，据统计，目前 Web 流量已占互联网整体流
量的百分之七十以上，应用范畴更遍及信息社会的所有层面。Web 服务器的 QoS 控制
于是成为很有价值的研究课题。目前，IntServ 和 DiffServ 是进行网络 QoS 控制的重要
手段，而集群技术成为构建高可用高性能 Web 服务器的发展方向。然而，现在以负载
均衡策略为中心的 Web 集群系统不能实现区分 QoS 类型的请求分配。本论文即围绕
Web 集群的 QoS 控制展开，旨在为 Web 应用实现端到端的服务区分和性能保证寻求解
决方案。 
论文首先分析了现有 Web 服务器集群系统的体系结构和请求分配策略，接着研究在
带有请求分配器的集群上运行单个 Web 站点的 QoS 控制技术。在分析了传统的 M/M/1
和 M/M/N 排队模型局限性的基础上，对需求驱动的 Web 集群服务区分算法 DDSD 进




文章 后结合 IETF 的 DiffServ 模型和 Web 集群的 QoS 给出了端到端的 QoS 实现方案。 
论文的创新点在于给出需求驱动的 Web 集群服务区分改进算法、基于 M/G/1 的 Web
服务器模型的参数估计算法、使用 NS2 构造集群仿真环境的方法，以及网络 QoS 和
Web QoS 相结合的端到端 QoS 方案。 
Web 服务器系统的 QoS 控制技术目前是网络研究的前沿领域，相关研究论文还不































HTTP is an important milestone in the rapid development process of Internet. Web QoS 
control becomes a very valuable research topic. Currently, IntServ and DiffServ are two 
important approaches for network QoS control and clustering becomes the future technology 
of constructing high performance Web server. However, the load-balancing Web clusters are 
not able to implement QoS-aware request dispatching. This thesis originates from QoS 
control of Web cluster. It’s for the purpose of seeking end-to-end differentiate service 
solutions for Web applications. 
The thesis first analyzed the architectures and request dispatching strategies of the 
existing Web server cluster systems. Then we studied QoS control technologies on the Web 
cluster hosting single website. After analyzing the limitation of traditional M/M/1 and 
M/M/N queuing models, we enhanced Demand-driven Service Differentiation (DDSD) 
algorithm. The M/G/1 queuing model was used to replace the original M/M/1 model. We 
remodeled the cluster system and proposed an implementation scheme for parameter 
measurement, weight adjusting，admission control and request dispatching. Then we designed 
and implemented a Web cluster simulator based-on Network Simulator 2. We used that 
simulator to run a preliminary cluster simulation. The result shows that the Web cluster 
applied the algorithm can serve differentiate for different service classes on stretch factor 
metric. Finally, we combined IETF DiffServ model and QoS of Web cluster to deliver an 
end-to-end QoS solution. 
The innovative points of this thesis are: demonstrating enhanced algorithm of DDSD on 
Web cluster; proposing parameter estimation method for M/G/1-based Web server; using NS2 
to create Web cluster simulation environment; combining network QoS and Web QoS into an 
end-to-end QoS solution. 
QoS control technology of Web server system is currently the frontier of network 
research. This thesis carries on a preliminary exploration to QoS control of Web cluster. 
Many topics need to be expanded for further research. 
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